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Coastal	Flood	Familiariza.on		
Two	unique	systems	
Chesapeake	Bay	-	par.cularly	suscep.ble	
when	water	can’t	“escape”	and	.des	build	
in	the	lower	Bay.	Waves	of	6	to	8	F	occur	
NE	gale	force	winds.	Loca.ons	in	VA	Beach	
and	Norfolk	on	lower	Bay	are	very	
suscep.ble.		
	
Oceanfront	–	prolonged	onshore	(NNE	->	
ESE)	winds	main	cause	–	typically		
accompanied	by	high	surf.	Impacts	along	
the	coast	are	not	uniform	due	to	varia.ons	
in	dune	eleva.ons,	slope	of	the	beach	and	
infrustructure.		
Wave Run Up Target Areas 
Coastal	Flooding	&	Wave	Run	
Up	
•  Wind	Dependent	–	Magnitude	and	Direc.on***	
•  Usually	forced	by	combo	of	high	pressure	over	New	
England	and	coastal	low	moving	N/NNE	
•  Effects	can	linger	over	several	.de	cycles	
– Hurricane/tropical	storm	surges	last	1-2	.de	
cycles	
– Flooding	can	persist	through	low	.des	crea.ng	a	
building	effect	of	water	levels	
•  Nor’easters	have	historically	rivaled	hurricane	storm	
surge	magnitudes	in	our	CWA	
Hurricane	Isabel	
2009	Nor’easter	
Nor’easters can generate more  
coastal damage Due to duration  
of onshore winds, large waves  
and high water levels.   
Storm	Surge	Comparison	
Total	Water	Level	Components	
•  Astronomical	Tide	(lunar	cycle)	
•  Storm	Surge	–	Meteorological	component	
(wind	and	pressure)	
•  Sub-Tidal	Anomaly	–	meteorological	and	
oceanographic	component	
•  Waves	–	adds	to	the	impacts,	but	are	not	
explicitly	included	in	the	water	level	forecast.	
Wave Run Up Forecast Process 
Forecasts Based On Local Grid Elements 
 
Start With Local Total Water Level 
(StormTideSum) 
Incorporate Local Wave & Wave Period  
Forecasts 
Wave Run Up GFE Tools Use Above 
Data – Runs Calculations Based On Survey 
Data 
Wave Run Up GFE Formatter Provide  
Easy To Use Guidance For Beaches 
ADVANTAGE: Wave Run Up 
predictions are based on actual 
water level forecasts and not model 
guidance. This increases accuracy 
and consistency.   
Wave Run Up Focus Areas 
Total Water Level Forecasts / Wave 
Run Up Guidance 
Wave Run Up guidance incorporates the same  
water levels and waves as that in TWL forecasts  
shared via AHPS and within CFWs. 
Examples – October 2015 
Joaquin 
L 
H Persistent northeast winds of gale 
to near storm force occurred from  
Oct 1 – 5 resulting in building tides,  
waves, and coastal flooding. 
 
The prolonged nature of the event  
resulted in days of coastal damage 
due to the prolonged tidal flooding, 
waves of 6 to 12 ft and wave run up. 
Oceanview (Norfolk) 
Tide Gage 
Inundation from 6.5 ft MLLW 
Oceanview Wave Run Up 
Oceanview (Norfolk) 
IMPACTS: LARGE…DANGEROUS WAVES WILL CAUSE SEVERE BEACH AND COASTAL DAMAGE. 
WAVES WILL SEVERELY DAMAGE DUNE STRUCTURES. WAVES MAY OVERTOP AND COMPROMISE 
DUNES AND SEA WALLS IN SOME AREAS. THIS WILL RESULT IN DAMAGE TO PROPERTY ALONG 
THE SHORELINE INCLUDING SOME PROPERTY LOCATED IMMEDIATELY BEHIND DUNE 
STRUCTURES. ACTIONS SHOULD BE TAKEN TO PROTECT LIFE AND PROPERTY.   
 
Importance	of	Wave	Run	Up	
(Oceanview)	
Flooding from Little Creek on the south 
side of Oceanview  could merge with water 
from the Bay once the dunes are breached.  
VA Beach to Kitty Hawk 
DUCK NC 
MINOR 5.5 FT, MODERATE 6.0 FT, MAJOR 6.5 FT 
 
                TOTAL   ASTRO 
   DAY/TIME      TIDE    TIDE    SURGE    WAVES    
FLOOD 
                 /FT/    /FT/    /FT/     /FT/     CATEGORY 
  ----------   ------- -------  -------  -------  ---------- 
   04/02 PM      6.4     3.9      2.5       10      MAJOR 
   05/02 AM      5.9     3.2      2.7       10      MAJOR 
   05/03 PM      6.2     3.7      2.5       9       MAJOR 
   06/03 AM      5.5     3.2      2.3       8       MINOR 
   06/04 PM      5.3     3.6      1.7      6-7      MINOR 
   07/05 AM      4.4     3.2      1.2      4-5       NONE 
Assateague Island 
Chincoteague 
Increasing Need For Coastal Services 
Long term trends in Hampton Roads 
Based on the Sewells Point Tide gage 
Wave	Run	Up	Expansion	
•  The USGS is developing a similar 
product to describe the effects of 
Wave Run Up. 
•  This product uses LIDAR data 
along with water levels and wave 
height values from NWPS models 
run at NCEP. 
•  This is a probability graphic for 
dune erosion, overwash and 
inundation. 
Image from the USGS Coastal Change Hazards Portal http://
marine.usgs.gov/coastalchangehazardsportal/ 
Morehead	City:	Experimental	wave-
runup	guidance	
December 7-10 
December	8th	–	Duck,	NC	
 
 
 
* 
Total	Water	Level	and	Wave	Run	Up	
*	
Current Work 
•  Validating and tweaking Wave Run Up Matrix in GFE 
•  Developing IMPACT statements based on the severity of wave run up for 
inclusion in GFE formatters  
•  Need to re-survey locations validating past survey data – have surveyed 
more than 20 locations over the last two years, but with multiple storms in 
the last 2 years, the beach shapes have been changed. 
Questions for thought 
•  How do we best communicate impacts of wave run up within CFWs, AHPS 
and future graphics? 
•  How do we expand wave run up forecasts using LIDAR data? 
•  Should the TWL text product be expanded to include wave run up? 
  
Thank	you!	
Ques.ons?	
*	 *	
